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Abstract of JP 11181250 (A) 

PROBLEM TO BE SOLVED: To improve the operating efficiency in filling thereof in a through-hole by 
using the subject paste comprising a metal filler, an inorganic filter and an epoxy resin composition, 
having a specific viscosity and volatilizing a specific amount at the time of heating and providing a cured 
product having a specific shrinkage percentage. SOLUTION: This paste comprises (A) a metal filter, (B) 
an inorganic filler and (C) an epoxy resin composition composed of (i) an epoxy resin and (ii) a curing 
agent; The paste prepared by compounding 100 ptwt. component C [90-99.5 pts.wt. component C(i) 
and 0.5-10 pts.wt. component C(ii)] with 100-1,000 pts.wt. component A and 10-900 pts.wt. component 
B and providing <=20,000 P viscosity at 25 deg.C and <=1.0% volatile content by heating in a hole 
plugging step for a through hole and further <=0.1% shrinkage percentage of the second cured product 
produced by heating and cooling the first cured product produced by heating in the hole plugging step 
in a solder reflow step in the longitudinal direction of the through-hole is used to produce a printed 
wiring board. 
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(54) PASTE FOR FILLING THROUGH-HOLE AND PRINTED WIRING BOARD USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the operating efficiency in filling thereof in a through-hole by using the 
subject paste comprising a metal filler, an inorganic filter and an epoxy resin composition, having a specific 
viscosity and volatilizing a specific amount at the time of heating and providing a cured product having a 
specific shrinkage percentage. 

SOLUTION: This paste comprises (A) a metal filter, (B) an inorganic filler and (C) an epoxy resin composition 
composed of (i) an epoxy resin and (ii) a curing agent. The paste prepared by compounding 100 pt.wt. 
component C [90-99.5 pts.wt. component C(i) and 0.5-10 pts.wt. component C(iO] with 100-1,000 pts.wt 
component A and 10-900 pts.wt. component B and providing <20,000 P viscosity at 25° C and <1.0% volatile 
content by heating in a hole plugging step for a through hole and further <0.1% shrinkage percentage of the 
second cured product produced by heating and cooling the first cured product produced by heating in the hole 
plugging step in a solder reflow step in the longitudinal direction of the through-hole is used to produce a 
printed wiring board. 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a paste for through hole restoration filled up with and used for a through hole of a printed wired 
board, this paste, It consists of an epoxy resin composition constituted with filler metal, an inorganic filler, an 
epoxy resin, and a hardening agent, When this epoxy resin composition is made into 100 weight sections, the 
above-mentioned epoxy resin 90 to 99.5 weight section, The above-mentioned hardening agent 0.5 to 10 weight 
section, and the above-mentioned filler metal 100 to 1000 weight section, And the above-mentioned inorganic 
filler is ten to 900 weight section, and viscosity at 25 ** of the above-mentioned paste is 20000 poise or less, 
Volatile matter content of the above-mentioned paste by heating in a filling step is 1.0% or less, A paste for 
through hole restoration, wherein contraction in the length direction of the above-mentioned through hole of the 
2nd cured body that heats the 1st cured body generated with heating in the above-mentioned filling step in a 
solder reflow process, and is generated by cooling is 0.1% or less. 

[Claim 2]The paste for through hole restoration according to claim 1 whose mean particle diameter of the 
above-mentioned filler metal is 1-20 micrometers. 

[Claim 3]The paste for through hole restoration according to claim 1 or 2 whose mean particle diameter of the 
above-mentioned inorganic filler is 0.1-10 micrometers. 

[Claim 4]A paste for through hole restoration given in any 1 paragraph of claims 1 thru/or 3 whose ratios 
(Sj/^) of mean particle diameter (S^ of the above-mentioned inorganic filler and mean particle diameter (S 2 ) 

of the above-mentioned filler metal are 0.02-0.5. 

[Claim 5] A paste for through hole restoration given in any 1 paragraph of claims 1 thru/or 4 with either [ at 
least ] the above-mentioned filler metal or the above-mentioned spherical inorganic fillers. 

[Claim 6]The above-mentioned epoxy resin (1) phenol novolak type epoxy resin, (2) Contain either [ at least ] a 
bisphenol A type epoxy resin or the bisphenol F type epoxy resin, A paste for through hole restoration given in 
any 1 paragraph of claims 1 thru/or 5 whose above (1) is 70 or more weight sections when the total quantity of 
the above (1) and the above (2) is made into 100 weight sections. 

[Claim 7]A paste for through hole restoration given in any 1 paragraph of claims 1 thru/or 6 whose cooking 
temperature in the above-mentioned filling step is 120-170 ** and whose cooking temperature in the above- 
mentioned solder reflow process is 230-280 **. 

[Claim 8]In a paste for through hole restoration filled up with and used for a through hole of a printed wired 
board, this paste, It consists of an epoxy resin composition constituted with filler metal, an inorganic filler, an 
epoxy resin, and a hardening agent, When this epoxy resin composition is made into 100 weight sections, the 
above-mentioned epoxy resin 90 to 99.5 weight section, The above-mentioned hardening agent 0.5 to 10 weight 
section, and the above-mentioned filler metal 100 to 1000 weight section, And the above-mentioned inorganic 
filler is ten to 900 weight section, and viscosity at 25 ** of the above-mentioned paste is 20000 poise or less, 
Volatile matter content of the above-mentioned paste by heating in a filling step is 1.0% or less, At 150 **, heat 
a film with a thickness of 100 micrometers which consists of the above-mentioned paste for 5 hours, and stiffen 
it, and after that, using this film, produce a 5-mm-wide test piece and it ranks second, A paste for through hole 
restoration when even 23 ** is made to lower the temperature where 5 g of load is added in the length direction 
of this test piece after carrying out temperature up even to 270 ** from 23 **, wherein contraction in the 
length direction of the above-mentioned film computed by the following formula is 0.1% or less. Length x100 of a 
test piece at 23 ** before carrying out temperature up even to the contraction (%) = [length of a test piece in a 
time of making even length-270 ** of a test piece at 23 ** before carrying out temperature up even to 270 ** 
lower the temperature even at 23 ** after temperature up] / 270 ** [Claim 9]A printed wired board, wherein a 
through hole is filled up with a paste for through hole restoration given in any 1 paragraph of claims 1 thru/or 8 
and it is heated and hardened. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the paste for through hole restoration filled up with and used for 
the through hole established in the printed wired board, and the printed wired board using it. In a high-density 
printed wired board, especially a multilayer printed wiring board, the paste of this invention is useful, and can be 
used in various kinds of printed wired boards for information and telecommunications exposed to severe service 
conditions, such as a build up IC package for MPU. 
[0002] 

[Description of the Prior Art]In recent years, in the printed wired board, the densification of wiring using a 
photograph process or the multilayering by a build up construction method is variously considered for the 
purpose of the improved efficiency of electronic equipment. However, in the conventional printed wired board, 
the through hole is carrying out the opening to the surface, and wiring was not able to be formed on the through 
hole. Therefore, there are design restrictions and it had become the hindrance of the densification of the wiring 
made into the purpose, or multilayering to avoid a through hole and to take about wiring etc. 
[0003]So, these days, it is filled up with resin paste in a through hole, and wires also on a through hole, and the 
build up of the insulating layer is carried out, the method of attaining the densification of wiring or multilayering 
is developed, and it is capturing the spotlight. In order to suppress the heat contraction at the time of hardening 
for this paste, the filler is added, and generally inorganic fillers, such as silica, are used (JP,2-284951,A etc.). In 
order to take the flow of the rear surface of a substrate, the copper plating layer is formed in the wall surface of 
a through hole (JP,5-2891 9,A etc.). When wiring with an additive process in the printed circuit board of such a 
structure and carrying out the build up of the insulating layer, a viahole cannot be formed on a through hole, but 
a through hole must be avoided and formed like drawing 2 . 
[0004] 

[Problem(s) to be Solved by the Invention]However, the demand of the densification or the multilayering in a 
printed wired board is increasing increasingly, and it is also necessary to form a viahole on a through hole. For 
that purpose, it is necessary to form a copper plating layer also on a through hole. However, in the conventional 
paste which added inorganic fillers, such as silica, to resin. There is a problem of it being inferior to the adhesion 
of the cured body generated in the filling step and the copper plating layer formed on the through hole, and a 
copper plating layer exfoliating from a cured body like drawing 3 , or producing bulging in part, and producing an 
opening between the cured body surface and a copper plating layer. 
| [0005]On the other hand, if the paste which added filler metal, such as copper or silver, is used for resin, the 
i adhesion of a cured body and a copper plating layer will improve. However, when mobility is low compared with 
the paste which added inorganic fillers, such as silica, and it is filled up under the same condition as an inorganic 
filler with screen printing etc. in a through hole, a short shot may generate this paste. Although this reason is 
not clear, mechanical properties or surface energies, such as a copper filler, etc. are considered that friction 
between particles is because it is large compared with silica etc. in a certain operation. 

[0006]A reactant or nonresponsive diluent can be blended with the paste which added this filler metal, that 
viscosity can be reduced, and mobility can also be improved. However, when reactive diluent is used, the heat 
resistance of a paste may fall or a crack may be produced in a buildup layer. When a nonresponsive diluent is 
used, when a paste hardens, it may contract greatly, and between the copper plating layers and cured bodies 
which were formed in the wall surface of a through hole may exfoliate, and a crevice may be produced. A copper 
plating layer may exfoliate from a cured body, or may produce bulging in part. 

[0007]The crack in a buildup layer may be produced even if it is the paste which added any of filler metal or an 
inorganic filler. In order that a cured body may harden and contract further, and it may remain as it is according 
to a solder reflow process even after this contraction cooling, this crack is produced when tensile stress occurs 

i 
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in the thickness direction of a buildup layer. With the presentation of a paste, especially the presentation of a 
resinous principle, etc., the cured body generated in the solder refiow process may become weak firmly, and a 
crack may occur in the cured body itself. In a thermal cycling test etc., a crack may be produced in this cured 
body. 

[0008]This invention solves the above-mentioned conventional problem, and since the paste for through hole 
restoration of this invention combines and contains filler metal and inorganic fillers, such as silica, it has 
sufficient mobility and can be easily filled up with it to a through hole. Since more fillers can be made to contain 
compared with the case where only filler metal is used, the water absorption of the 1st cured body in a filling 
step falls, and contraction of the 2nd cured body at the time of cooling in a solder refiow process is suppressed 
more. If the paste of this invention is used, exfoliation between the copper plating layer and the 1st cured body 
which were formed in the wall surface of a through hole will also fully be suppressed. Therefore, this paste can 
be used also in the printed wired board in the use of which high-reliability is especially required in a severe 
operating environment. 
[0009] 

[Means for Solving the Problem]In a paste for through hole restoration filled up with and used for a through hole 
of a printed wired board, a paste for through hole restoration of the 1 st invention this paste, It consists of an 
epoxy resin composition constituted with filler metal, an inorganic filler, an epoxy resin, and a hardening agent, 
When this epoxy resin composition is made into 100 weight sections, the above-mentioned epoxy resin 90 to 
99.5 weight section, The above-mentioned hardening agent 0.5 to 10 weight section, and the above-mentioned 
filler metal 100 to 1000 weight section, And the above-mentioned inorganic filler is ten to 900 weight section, 
and viscosity at 25 ** of the above-mentioned paste is 20000 poise or less, Volatile matter content of the 
above-mentioned paste by heating in a filling step is 1.0% or less. It is characterized by contraction in the length 
direction of the above-mentioned through hole of the 2nd cured body that heats the 1st cured body generated 
with heating in the above-mentioned filling step in a solder refiow process, and is generated by cooling being 
0.1% or less. This contraction is expressed by the following formula. Length x100 of the 1st cured body in the 
length direction of contraction (%) = (the length of the 2nd cured body in the length direction of a length-through 
hole of the 1st cured body in the length direction of a through hole) / through hole [0010]In the 1st invention, 
j viscosity at 25 ** of the above "paste" is "20000 poise or less", and it is especially preferred that they are 
1 5000 poise or less and also 10000 to 500 poise. When this viscosity exceeds 20000 poise, workability at the 
time of being filled up with a paste falls to a through hole greatly. Viscosity can be measured with a rotary circle 
pipe viscosity meter etc. Volatile matter content of a paste in a filling step is "1.0% or less", and it is preferred 
that it is especially 0.2% or less. When this volatile matter content exceeds 1.0%, in a reliability trial etc., 
exfoliation of a copper plating layer on a through hole and bulging may be produced, and it may be generated by 
air bubbles above "the 1st cured body." Between a copper plating layer and the 1st cured body which were 
formed in a wall surface of a through hole may exfoliate, and a crevice may be produced. Volatile matter content 
can be measured with a heat mass-differential thermal analyzer etc. 

[0011]When contraction of the above "2nd cured body" generated in a solder refiow process exceeds 0.1%, after 
cooling in this solder refiow process, or in a subsequent reliability trial, a crack may occur in a buildup layer. This 
contraction can read and compute contraction length from a chart of an apparatus for thermomechanical 
analysis. In order to stop a crack in a crevice in exfoliation of these copper plating layers, bulging, and a through 
hole, or a buildup layer, etc., in the 1st invention. Especially, filler metal and an inorganic filler are added to resin 
which is hard to contract at the time of hardening by a high quantitative ratio, and this is used for it as a paste 
for through hole restoration. A volatile solvent etc. are not needed in this paste. Therefore, there is dramatically 
little volatile matter content at the time of hardening in a filling step, and generating of air bubbles in the 1st 
cured body is suppressed by this. 

[0012]As the above "filler metal", a filler which consists of powder, such as copper, silver, and these mixtures, 
can be used. As for mean particle diameter of these metal powder, it is preferred that it is "1-20 micrometers" 
like the 2nd invention. At less than 1 micrometer, the adhesion of the 1st cured body and a copper plating layer 
falls [ this mean particle diameter ]. On the other hand, also when this mean particle diameter exceeds 20 
micrometers, exfoliation with the 1st cured body and a copper plating layer may be produced, and bulging may 
be produced in a copper plating layer. By less than 100 weight sections, the adhesion of the 1st cured body and 
a copper plating layer falls [ content of filler metal ]. Water absorption of the 1st cured body becomes high. As 
for this water absorption, it is preferred that it is 0.3% or less, if it is a cured body with water absorption low in 
this way, peel strength of this 1st cured body and copper plating layer will become high, and exfoliation of a 
copper plating layer and bulging will be prevented more certainly. On the other hand, when this content exceeds 
1000 weight sections, workability at the time of viscosity of a paste rising and being filled up to a through hole 
falls. Water absorption can be measured by JIS K 691 1. 
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[0013]Especially mean particle diameter of filler metal has the preferred range of 3-15 micrometers and also 7- 
12 micrometers. Especially content of filler metal has the preferred range of 100 to 800 weight section. If mean 
particle diameter and content of filler metal are this range, peel strength of the 1st cured body and a copper 
plating layer becomes higher, and restoration to a through hole of a paste is also easy for it. 

[0014]Especially a filler that consists of copper powder which is excellent in compatibility with coppering as filler 
metal is preferred. Although there are a globular shape, the shape of a flake, arborescence, etc. in copper 
powder, limitation is not carried out as long as viscosity at 25 ** of a paste obtained is 20000 poise or less. 
However, in order to suppress a viscosity rise of a paste at the time of making it contain so much, it is preferred 
that more than the amount of halves uses at least a filler which consists of "spherical powder" like the 5th 
invention. 

[0015]It is more preferred to use a thing which carried out soft etching of the spherical copper powder, or a 
thing which carried out blackening treatment as filler metal. Surface roughening of the needlelike tunic which 
consists of copper oxide on the surface of a powder particle is formed of it and carried out by this blackening 
treatment, and the adhesion of resin and copper powder increases by improvement in an anchor effect and 
chemical compatibility. Generating of air bubbles in the 1st cured body is suppressed by it, and the adhesion of 
this cured body and copper plating layer also improves. The compatibility of an epoxy resin and filler metal can 
also be improved by processing the surface of filler metal by a silane coupling agent which has an epoxy group. 
Water absorption of the 1st cured body can also be reduced by using especially epoxysilane which has an epoxy 
group for the hydrophobic group side. 

[0016]Silica, mica, calcium carbonate, alumina, iron oxide, electrolytic iron powder, slate powder, talc, etc. can be 
made to contain as the above "inorganic filler", without limiting especially a thing used as a bulking agent of an 
epoxy resin. Silica with a coefficient of thermal expansion small among these inorganic fillers is more preferred. 
In order to make a lot of inorganic fillers contain, suppressing a rise of viscosity of a bulking agent for through 
holes, especially an inorganic filler with "spherical" spherical silica etc. is preferred like the 5th invention. By 
processing the surface of this inorganic filler by a silane coupling agent, compatibility with an epoxy resin can be 
raised and water absorption of the 1st cured body can also be reduced. 

[0017]As for mean particle diameter of these inorganic fillers, it is preferred that it is "0.1-10 micrometers" like 
the 3rd invention. In this mean particle diameter, viscosity of a paste rises in less than 0.1 micrometer, and the 
workability of restoration falls. On the other hand, when this mean particle diameter exceeds 10 micrometers, 
exfoliation with the 1st cured body and a copper plating layer may be produced, and bulging may be produced in 
a copper plating layer. When content of an inorganic filler is less than ten weight sections, workability at the 
time of being filled up with a paste to a through hole does not fully improve. On the other hand, when an 
inorganic filler exceeds 900 weight sections, viscosity of a paste becomes high and workability at the time of 
being filled up to a through hole falls. 

[0018]Especially mean particle diameter of an inorganic filler has the preferred range of 0.5-10 micrometers and 
also 1-5 micrometers. Especially content of an inorganic filler has the preferred range often to 500 weight 
section. If mean particle diameter and content of an inorganic filler are this range, workability of peel strength of 
the 1st cured body and a copper plating layer at the time of becoming higher and being filled up with a paste to 
a through hole will fully improve. 

[001 9]Although a ratio in particular of particle diameter of filler metal used together and an inorganic filler is not 
limited, it is preferred to use an inorganic filler whose particle diameter is smaller than filler metal. That is, when 
mean particle diameter of an inorganic filler is made into S 1 and mean particle diameter of filler metal is made 

into S 2 like the 4th invention, it is preferred to set S.j/S 2 to 0.02-0.5. As for especially a ratio of this mean 

particle diameter, it is more preferred to be referred to as 0.02 to 0.2, and also 0.05-0.1. Thus, a lot of fillers can 
be made to contain, suppressing a rise of viscosity of a paste by using an inorganic filler with small particle 
diameter relatively. 

[0020]An epoxy resin is excellent in an adhesive property, generally, compared with other resin, it is small, and 
its contraction at the time of hardening is useful in a use of a paste for through hole restoration. The above 
"epoxy resin composition" consists of an epoxy resin "90 - 99.5 weight section" and a hardening agent "0.5 - 
10 weight section" in the 1st invention. As this "hardening agent", a thing of an acid anhydride or a catalyst 
system, etc. can be used widely. However, especially in order to reduce viscosity of a paste, water absorption of 
the 1st cured body, etc., a hardening agent of a catalyst system, for example, an imidazole series, is preferred. 
As for especially a hardening agent, it is preferred to consider it as two to 7 weight section and also about five 
weight sections. 

[0021 ]In the 6th invention, contraction at the time of hardening is smaller, and Tg's is comparatively high, and 
the above's "phenol novolak type epoxy resin" is useful in a use of a paste for through hole restoration. 
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However, in a paste which consists of phenol novolak type epoxy resin and a filler, the 2nd cured body becomes 
weak firmly and there is a problem that a crack occurs in the 2nd cured body itself by heat histories, such as a 
subsequent thermal excursion, etc. Therefore, in the 6th invention, an epoxy resin of other kinds which are 
excellent in flexibility is blended with this phenol novolak type epoxy resin. Hardness of the 2nd cured body is 
adjusted by it and generating of a crack of this cured body itself is suppressed. [0022]As an epoxy resin which 
is excellent in this flexibility, the above "bisphenol A type epoxy resin" and the above "bisphenol F type epoxy 
resin" can be used. These bisphenol type epoxy resin has large contraction at the time of hardening as 
compared with phenol novolak type epoxy resin, and its Tg is also usually low. However, flexibility is large, and 
there is much what has comparatively low viscosity in a room temperature, and water absorption is also low. 
Therefore, it can be considered as a paste which is excellent in the workability of restoration to a through hole, 
and has moderate hardness after hardening by a solder reflow process by blending bisphenol type epoxy resin 
with phenol novolak type epoxy resin. Especially an epoxy resin has sufficient heat resistance, if not less than 
1 25 ** of the Tg is not less than 1 30 ** and also not less than 1 40 **. 

[0023]When the whole quantity of an epoxy resin is made into 100 weight sections, phenol novolak type epoxy 
resin is "70 or more weight sections", and it is preferred to consider it especially as 70 - 99 weight section, 
when phenol novolak type epoxy resin is less than 70 weight sections. When loadings to phenol novolak type 
epoxy resin of bisphenol type epoxy resin exceed 30 weight sections, contraction of the 2nd cured body in a 
solder reflow process may become large, and a crack may occur in a buildup layer. It is in a tendency for the 
heat resistance of an epoxy resin to also fall. On the other hand, when phenol novolak type epoxy resin exceeds 
99 weight sections (i.e., when bisphenol type epoxy resin is less than one weight section), the 2nd cured body 
may become hard too much, and a crack may occur in this cured body itself. Viscosity of a paste is high and 
restoration to a through hole is not easy. 80 to 97 weight section, as for especially phenol novolak type epoxy 
resin, it is preferred to consider it as 85 to 95 weight section, if it is this range, it is easy to be filled up and it 
can be considered as a small paste of contraction in a solder reflow process. 

[0024]When using an epoxy resin as a resinous principle of a paste, it is preferred that cooking temperature in 
the above "filling step" shall be "120-170 **", and cooking temperature in the above "solder reflow process" 
shall be "230-280 **" like the 7th invention. Cooking temperature in a filling step is not preferred in order that 
an epoxy resin may not fully harden in less than 120 **. On the other hand, if this cooking temperature exceeds 
1 70 **, although a crack in a buildup layer in a solder reflow process will be stopped, in a subsequent thermal 
cycling test etc., a crack may occur in the 2nd cured body itself. Cooking temperature in a solder reflow process 
cannot mount an IC chip etc. by less than 230. On the other hand, when this cooking temperature exceeds 280 
**, since an epoxy resin may produce heat deterioration, it is not desirable. 

[0025]In a paste for through hole restoration filled up with and used for a through hole of a printed wired board, 
a paste for through hole restoration of the 8th invention this paste, It consists of an epoxy resin composition 
constituted with filler metal, an inorganic filler, an epoxy resin, and a hardening agent. When this epoxy resin 
composition is made into 100 weight sections, the above-mentioned epoxy resin 90 to 99.5 weight section, The 
above-mentioned hardening agent 0.5 to 10 weight section, and the above-mentioned filler metal 100 to 1000 
weight section, And the above-mentioned inorganic filler is ten to 900 weight section, and viscosity at 25 ** of 
the above-mentioned paste is 20000 poise or less, Volatile matter content of the above-mentioned paste by 
heating in a filling step is 1.0% or less, At 150 **, heat a film with a thickness of 100 micrometers which consists 
of the above-mentioned paste for 5 hours, and stiffen it, and after that, using this film, produce a 5-mm-wide 
test piece and it ranks second, When even 23 ** is made to lower the temperature where 5 g of load is added in 
the length direction of this test piece after carrying out temperature up even to 270 ** from 23 **, it is 
characterized by contraction in the length direction of the above-mentioned film computed by the 
aforementioned formula being 0.1% or less. 

[0026]A through hole is actually filled up with a paste, it is stiffened, and this 8th invention does not estimate 
contraction in that solder reflow process. However, contraction measured by this method fills up a through hole 
with a paste which is 0.1% or less, When it heated and cools in a solder reflow process after making it harden in 
a filling step, it is checked that do not produce peeling of a copper plating layer and bulging, and generating of a 
crack in a crevice in a through hole and a buildup layer is fully suppressed. In this 8th invention, a paste with 
which practical use can be presented by such a simple method, and a paste which cannot be offered can be 
sorted out easily. Especially speed of the above-mentioned temperature up and a temperature fall has preferred 
1-3 ** 2 ** part for /and thing to consider as a part for /by 1-5 **/. After carrying out temperature up even to 
270 **, it is preferred to make the temperature lower promptly. [0027]A paste for through hole restoration of 
the 1-8th inventions is filled up with a printed wired board of the 9th invention into a through hole, It heats and 
hardens and generating of a crack in a buildup layer in a crevice in exfoliation of a copper plating layer, bulging, 
and a through hole, air bubbles in the 1st cured body, or a solder reflow process, etc. are fully suppressed. 
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Therefore, densifi cation and multilayering in a printed wired board are made easily, and it can be considered as a 
multilayer printed wiring board of especially outstanding performance. 

[0028]This invention is characterized by a paste for through hole restoration comprising the following. 

Epoxy resin composition. 

Filler metal and an inorganic filler. 

Therefore, this paste has sufficient mobility and is excellent in workability at the time of being filled up to a 
through hole. Although this reason is not clear, when an inorganic filler lives together, a rate that between 
particles of filler metal contacts falls, and it is thought that it is because friction between particles as the whole 
filler is reduced. 

[0029]In a paste for through hole restoration of this invention, phenol novolak type epoxy resin which blends a 
filler by a high quantitative ratio, and consists of a bulky upright molecule is used. Therefore, a motion of a 
molecule is restricted by steric exclusion at the time of hardening, contraction in a solder reflow process is 
dramatically as small as 0.1% or less, and generating of a crack in a buildup layer is fully suppressed. Since a 
proper quantity of bisphenol type epoxy resin which consists of a molecule which is linear and has flexibility is 
used together, A crack does not occur in the 2nd cured body itself by a temperature change at the time of use 
of apparatus incorporating a printed wired board obtained by excelling in the workability of restoration to a 
through hole, etc. 
[0030] 

[Embodiment of the Invention]Hereafter, an example explains this invention in detail. 

preparation phenol novolak type epoxy resin (oil recovery shell incorporated company make.) of the example 1-8 

(1) paste of an experiment Trade name "E-152" 87 weight section, a bisphenol A type epoxy resin () [ ** and ] 
As opposed to epoxy resin composition 100 weight section which consists of trade name "E-819" 8 weight 
section and imidazole series hardening agent (made in [ Shikoku Chemicals, Inc. ], trade name "2E4 MZ-CN") 5 
weight section, Following filler metal and inorganic filler were blended by the quantitative ratio of Table 1 , these 
were mixed, and the paste for through hole restoration was prepared. 

[0031](a) Filler metal spherical copper powder, mean particle diameter of 10 micrometers; the Fukuda Metal Foil 
& Powder, Inc. make, a trade name "CU-FN-10" 

(b) Inorganic filler (1) spherical silica, mean particle diameter of 1 micrometer; Made in Tatsumori, a trade name 
"SO-E3" 

(2) Spherical silica, mean particle diameter of 12 micrometers; the DENKI KAGAKU KOGYO K.K. make, a trade 
name "FB35X" 

(3) Aerosil, mean particle diameter of 0.05 micrometer; the product made from Japanese Aerosil, Inc., a trade 
name "AEROSIL50" 

[0032] 
[Table 1] 
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[0033](2) The through hole was filled up with the paste prepared in the adhesion (1) of the cured body and 
copper plating layer which were generated, such as workability at the time of being filled up to a through hole, 
with screen printing, and the situation of restoration was observed visually. At 150 **, heat this paste for 5 
hours, stiffen it, grind the surface of the generated cured body with a ceramic buff after that, carry out soft 
etching of the resinous principle, and it ranks second, The copper plating layer of about 1 00-micrometer 
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thickness was formed on this cured body, and the electroless deposition method and the electrolytic plating 
method estimated the adhesion of a cured body and a copper plating layer by viewing and finger touch. A result 
is written together to Table 1 . 

[0034]According to the result of Table 1 , in the examples 1 -4 of an experiment included in the scope of the 1 st 
invention, it was a result with good workability of restoration, situation of the paste with which it filled up, and 
adhesion. It was generated by air bubbles in the paste in which the content of the inorganic filler was filled up 
with the example 5 of an experiment which is less than the lower limit of the 1st invention. On the other hand, in 
the example 6 of an experiment which is less than the lower limit of the 1st invention, the content of filler metal 
was inferior to adhesion, and produced bulging in a part of copper plating layer. The mean particle diameter of 
the inorganic filler produced bulging in a part of copper plating layer similarly in the example 7 of an experiment 
exceeding the upper limit of the 3rd invention. The paste of the example 8 of an experiment whose mean 
particle diameter of an inorganic filler is less than the lower limit of the 3rd invention was inferior to mobility, 
and air bubbles generated it in the paste with which it filled up. 

[0035](3) The same epoxy resin composition as the examples 1~8 of a correlation experiment of the ratio of the 
mean particle diameter of an inorganic filler and filler metal and the viscosity of a paste is used, To this resin 
composition, the following spherical silica was each blended for spherical copper powder (mean particle diameter 
of 10 micrometers; the Fukuda Metal Foil & Powder, Inc. make, trade name "CU-FN-10") 30 weight section as 
380 weight sections and an inorganic filler as filler metal, and the paste was prepared. 
** Mean particle diameter of 2 micrometers; Made in Tatsumori, a trade name "SO-E5" 
** Mean particle diameter of 1 micrometer; **, a trade name "SO-E3" 
** Mean particle diameter of 0.5 micrometer; **, a trade name "SO-E2" 
** Mean particle diameter of 0.2 micrometer; **, a trade name "SO-E1" 

[0036]S 1 /S 2 is set to 0.1 by 0.2 and **, and is set to 0.05 by **, this experiment corresponds to the 4th 

invention, and about the mean particle diameter of an inorganic filler, when mean particle diameter of S 1 and 

filler metal is made into S 2 , it becomes 0.02 by ** at **. And when the viscosity at 25 ** of the prepared paste 

was measured with the revolving cylinder viscosity meter, in **, in 3300P and **, it was 3000P, was 2900P in **, 
and was 3200P at **. Thus, it turns out that 0.02 to 0.2 and the paste for through hole restoration which was 
excellent in workability with lower viscosity when it was especially 0.05-0.1 are obtained for Sj/S 2 . 

[0037] 

[Effect of the Invention]According to the 1st invention, the paste for through hole restoration excellent in the 
workability of the restoration to a through hole can be obtained. If this paste is used, the paste for through hole 
restoration will be excellent in the adhesion of the 1st cured body hardened and generated and the copper 
plating layer formed on this through hole, and will not produce exfoliation of a copper plating layer, bulging, etc. 
Generating of a crack [ in / small / for contraction in the length direction of the through hole of the 2nd cured 
body in a solder refiow process / a buildup layer ] is also suppressed. According to the 8th invention, it can 
check that it is a paste of the performance which was excellent in the 1st invention by the simple method. 
[0038]In the inside of a through hole, and a through hole top at the printed wired board of the 9th invention, The 
1st cured body and a copper plating layer do not exfoliate, and generating of the crack in a buildup layer and the 
2nd cured body itself is also suppressed, and the densification of wiring and multilayering can be performed 
easily. 



[Translation done.] 



JP.11-181250.A [DESCRIPTION OF DRAWINGS] 



1/1 s<—is 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a mimetic diagram showing signs that provided the copper plating layer in the through hole end 
face, and the viahole was formed on it. 

[Drawing 2] It is a mimetic diagram showing signs that avoided the through hole top and the viahole was formed. 
[Drawing 3] It is a mimetic diagram showing peeling between a metal skin and the 1st cured body, and the 
situation of bulging. 
[Description of Notations] 

1; the portion which the multilayer substrate, 2; through hole, 3; copper plating layer, and 31; copper plating layer 
exfoliated, and blistered, 4; spherical copper powder, 5; spherical silica, 6; buildup layer, 7; viahole. 



[Translation done.] 



